Meso-tetra (carboxyphenyl) porphyrin (TCPP) nanoparticles were internalized by SW480 cells by a clathrin-mediated endocytosis pathway to induce high photocytotoxicity.
We studied the uptake of meso-tetra (carboxyphenyl) porphyrin (TCPP) nanoparticles by SW480 cells and carried out a systematic investigation of the cellular internalization mechanism of TCPP nanoparticles, also studied the photocytotoxicity of TCPP nanoparticles. At first, meso-tetra (carboxyphenyl) porphyrin (TCPP) nanoparticles were prepared by the method of mixing solvent techniques. SW480 cellular uptakes of photosensitizers (TCPP nanoparticles, TCPP-loaded poly (lactic-co-glycolic acid) (PLGA) nanoparticles and free TCPP) were analyzed by the method of fluorospectrophotometry. Endocytosis mechanism investigation was carried out by preincubating SW480 cells at 4 degrees C, and preincubating SW480 cells with sucrose, K+-free buffer solution and filipin. Clathrin HC expression after incubating SW480 cells with these three photosensitizers was analyzed by methods of Western blot and RT-PCR. At last, we analyzed the photo-cytotoxicity after incubating SW480 cells with photosensitizers and receiving irradiation. SW480 cells showed rapid uptake (0.0083fmoles TCPP/cell) of TCPP nanoparticles after 1h incubation. We also demonstrated that the uptake of TCPP nanoparticles by SW480 cells was a clathrin-mediated endocytosis pathway. As a result of rapid internalization of TCPP nanoparticles by SW480 cells, this special photosensitizer showed very high photocytotoxic effect on SW480 cells in vitro. The nano-sized photosensitizer with no matrix cover: TCPP nanoparticles, can produce higher photocytotoxicity than other photosensitizers (TCPP-loaded PLGA nanoparticles and free TCPP). The in vivo tumor growth inhibition experiment indicated that TCPP nanoparticles plus PDT treatment induced the most dramatic tumor-inhibiting efficacy in all TCPP treated groups. The results of this study suggest that TCPP nanoparticles represent a potential and powerful photodynamic therapy agent.